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Abstract

Metal foamsare a clas®f porousmaterials withvery low density anca
satisfactorycombinationof mechanicalelectrical,thermal,acousticand
explosion prooproperties.

These combined properties make them interesting materials for
applicationsrequiring morethan one functiorsuch ashigh stiffnessfire
protection andound insulation

Sothey provided usa wide variety ofightweight constructionthey can
be used in theautomotive, engineering construction, household
appliancesindustrialchemicalsetc.

The experimental proceduiis about studyingproduction of metallic
foams from precursoressaysby using friction stir processing. Those
precursoressays use as reinforcement agent zirkonia and as foaming
agent Titanium Hydride

The benefits othis methodare the fact that it uses solid plate in order to
produce the metal foam. The simpliciof the equipment needed to
procedure. Finallghe ability of producing largprecursoressays

The study can be divided in three separate studies. Initially, in the
experimental procedure FSP experimemisre carried out without
addition of zirkonia in order to find the parameters fwhich the FSP
processed plates of aluminum AA508311 present better
microstructure on the stir zond@hen sincet was clarifiedthe way of
achieving theimprovel the stir zone the way that the presence of
zirkonia affects the stir zongas checkedFinally by using the two most
promising variation of th@rocedure, thgrecursoressays and then the
metal foamwereproducel in order to verify our assumptie@nd also in
order check the quality of the finabject
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Closed or Oven Volume Commercial
Method p Fraction Solid, | Pore Size, um | Foam
Cell
Vs Example
Gas Entrapment | C105¢ /0508 10-100
partially open
Direct Gas
Injection Closed 0.05-0.5 1,000-10,000 | Cymat
Foaming Agent | r)oeq 0.1-0.35 1,000-5,000 | Alporas
in Melt
Foaming Agent | rjeq 0.1-0.35 500-5,000 Alulight
in Precursor
vestment | gpen 0.05-0.15 1,000-10,000 | Duocel
asting
Deposition onto | 5, 0.02-0.05 1,000-10,000 | INCO Foam
Template
Smtt?red Open / partially 0.1-0.45 10-1,000
Particles closed
Sintered Fibres | Open 0.05-0.3 100-5,000
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Figure 2-1. Processing techniques for cellular metals classified according to the state of the
metal, the formation of the cellular architecture, and the pore-forming ingredients.
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Fig. 5.
The macrographs show the evolution of a defect-free FSWW as function of axial load. The welds (a-h) are
produced at axial load of 4.0.46.5.3.6.0.6.7.7.4.8.1 and 3.8 kM. respnectivelv.
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3.3.1 Effect of tool rotating rate on foaming properties of porous
aluminum fabricated by using friction stir processing

Yoshihiko Hanga, Takao Utsunomiyg Makoto Hasegawa
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(c) (d)

(9) (h)

(k) m

10mm 10mm

Fig. 5. Morphology of the pores of porous aluminum fabricated at a holding tem-
perature of 998K for a 10-min holding time, and cross-section of the FSP region
perpendicular to the FSP direction corresponding to the pore structure: (a) 1-pass
FSP attool rotating rate of 1400 rpm, p - 8.8 pct; (b) cross-section of FSP region before
foaming process of (a): (c) 1-pass FSP at tool rotating rate of 2000 rpm, p- 55.2 pct;
(d) cross-section of FSP region before foaming process of (c): (e) 2-pass FSP at tool
rotating rate of 1400 rpm, p- 53.6 pct: (f) cross-section of FSP region before foaming
process of (e): (g) 2-pass FSP at tool rotating rate of 2200 rpm, p~-72.9 pct: (h) cross-
section of FSP region before foaming process of (g): (i) 4-pass FSP at tool rotating rate
of 1400 rpm, p-73.4 pct: (j) cross-section of FSP region before foaming process of
(i): (k) 4-pass FSP at tool rotating rate of 3000 rpm, p-70.7 pct, and (1) cross-section
of FSP region before foaming process of (k).
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3.3.2 2004 Effect of ceramic particle additions on foam
expansion and stability in compacted Al zTiH2 powder
precursors

A. R. Kennedy, S. Asavavisithchai
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Processing of Aluminium Foam Sandwich Tailored Blanks
S. Derfler, A. Oott o, M. Mer k| e
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3.3.3 Large-scale aluminum foam plate fabricated by enhanced
friction powder compaction process based on sintering

and dissolution process
Yoshihiko Hangaialkousuke Zushidaa, Osamu Kuwazurub, Nobuhiro

Yoshikawa
FU UglUg Ugax 0808, Uadddg et Us &dH 8 dAdi
U e6ydioseee 895U0alUUs UGy eatUsafd " Uy
Udeosasggy) oUaUUs U f Ud 3 UdUaj UGd Use
Udesasgy ot 3U0U0d y3U syt ulUd gesah U =
Us UsitsUlGy);es ~@g jealUaUa U fh ea@3e®
00300Ud0Us e€9U aU UseUyed Usyagld Udd



JBIBmMmmmeE rn{Brrirel Bufsl rn vfEl & [&EL npIBpiIgrE
FRICTION STIR PROCCESSING (FSP).

Udd “ej UaUd Udd tsUyoUGaUd tGaszesUU(
aUdti d d UsUlOGYesl0d Ushd s0hHU}J 8 69 go

4 Oxygen-free Cu plates b c d €
Tool
1st - 2nd
Ly
1
Al + NaCl \\
powder Probe

KoolBasW ? st 1 aumMmzAoAs tRIJTUZ

Position A Position B Position C

Front surface

Back surface

cell wall pore 500 pm

AKooBa7Td u Ol us ZUz 3]18Ui{OHULUZ ZSY L HCIRZASY
v

1
ZUuz

3.3.4 Friction powder compaction process for fabricating open -
celled Cu foam by sintering -dissolution process route
using NaCl space holder

Yoshihiko Hangai , Kousuke Zushida a, Hidetoshi Fuijii b, Rintaro Ueji b,
Osamu Kuwazuru ¢, Nobuhiro Yoshikawa
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3.4.1 Effect of tool rotational speed on the microstructure and
mechanical properties of bobbin tool friction stir welding
of AlzLi alloy
F.F. WangW.Y. Li, J. Shen, S.Y. Hu, J.F. dos Santos
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3.4.2 The role of friction stir welding tool on material flow and
weld formation

K. Kumar, Satish V. Kailas
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3.4.3 Effect of tool shape on mechanical properties an d
microstructure of friction stir welded aluminum alloys

Hidetoshi Fujiiz, Ling Cui, Masakatsu Maeda, Kiyoshi Nogi
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3.4.4 Material flow in heterogeneous friction stir welding of thin
aluminium sheets: Effect of shoulder geometry

R.M. Leahb, C. alAeloureirxag D.M. Rodriguegz, P. &i | acE
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3.4.5 Influence of friction stir welding process and tool
parameters on strength  properties of AA7075 -T6
aluminium alloy joints

S. Rajakumar , C. Muralidharan , V. Balasubramanian
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